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ABSTRACT 

There are various roofing elements such as slab, G. I. sheets; A. C. Sheets, etc are in use. The 
load carrying capacity of these roofing elements can be enhanced by the grid pattern of folded plate 
action in both the longitudinal directions. Due to this the dead load and deflection of the slab will 
reduce with increase in moment and shear carrying capacity by enhancing its ductility. The principle 
of folded plate action in both the directions of the grid pattern designed for G. I. sheets and A. C. 
Sheets will also increase the load carrying capacity of the G. I. and A. C. Sheets. 
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INTRODUCTION 

Today there are various roofing elements are in use which are subjected to bending, shear, 
deflection, axial compression. The effect of all these properties can be enhanced in all type of 
roofing by folded plate action. The folded plate action may be in one or two longitudinal directions. 
The load carrying capacity of following roofing elements can be improved by the folded pate action 
in one or both the longitudinal directions as per the behaviour of the roofing elements. 

DESIGN OF SLABS 

There are various types of slabs depending upon its behaviour and construction e.g. One way 
slab, two way slab, cantilever slabs, flat slab, circular slabs, grid slab, etc. The load carrying capacity 
of these slabs can be enhancing by the folded plate theory. For terrace slab/ roof the shape of these 
slabs may be rectangular trough, trapezoidal trough, corrugated, etc. But for intermediate floors the 
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cross section of the slab must be rectangular to get level and horizontal surface. In this case the 
folded plate action can be achieved by making the profile/ shape of the reinforcement as rectangular 
trough, trapezoidal trough, corrugated in one or both the directions, so that the folded plate action 
can be achieved up to certain limit. In cantilever slab the folded plate action is in only in one 
direction so that the corrugations, rectangular trough shape or trapezoidal trough shape can be given 
in one direction only along the cross section where as the straight bars can be provided along the 
longitudinal direction. In one way , two way , flat, and circular slabs the corrugations, rectangular 
trough shape, trapezoidal trough shaped reinforcements can be provided in both the directions in 
alternate form. Such slabs can also take the reversal of loading which is the lacuna of existing slabs. 




Fig 1. Reinforcement details of slab in both the directions. 



Because of this the load carrying capacity, moment resisting capacity, shear resisting capacity 
and ductility will increase with reduce deflection and self weight. Also it takes into account the 
reversal of loading. 

DESIGN OF G. I. AND A. C. SHEETS 

The galvanised iron and asbestos cement sheets are in use as roofing elements for industry 
and low cost housing. In these sheets till date the corrugations or rectangular trough shape or 
trapezoidal trough shape is given in only one direction. So that these sheets increases the load 
carrying capacity in only one direction due to shell and folded plate action. But further this folded 
plate action is achieved in both the directions by making the shape of these G.I. and A. C. Sheets by 
square grid with alternate folds in both the directions, the further load carrying capacity will increase, 
e. g. the folds of this grid pattern of G.I. and A. C. Sheets should appear in alternate forms in both the 
directions. For more explanation let us take the example of chess board in which the white colour 
indicated the top upward fold where as black colour indicates the bottom downward fold. In each 
upward and downward fold the provision water channel can be made which also acts as a stiffener 
and further increases the load carrying capacity. 
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Fig 2 profile/ shape of G. I. and A. C. Sheets in both the directions 

The folds of rectangular or trapezoidal trough shaped can be used for G. I. and A. C. Sheets. 
The dimensions and number of folds can be varied as per the requirement and the material used. e.g. 
for G.I sheets the square grid of each fold can be made of 100 mm each with 20 to 30 mm water 
channel in between each fold in both the directions. 

Such G.I. and A.C. sheets take more loads and prove economical along with good 
architectural view with greater fixing property. 

CONCLUSIONS AND SALIENT FEATURES 

1. The load carrying capacity of the slabs can be enhanced by the action of folded plate by 
making the profile of the reinforcement as rectangular trough, trapezoidal trough, corrugated 
shape in one or two directions. 

2. The moment carrying capacity, shear resisting capacity and ductility can be enhanced with 
reduced deflection, cracking, and self weight. 

3. The grid pattern of up and down folds along with water channels provided in G.I and A. C. 
Sheets increases the load carrying capacity, good interlocking arrangement and good 
architectural view with reduced supporting structure. Also such roofing panels may be used 
and designed for longer spans. 
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